Within the framework of Classical Electrodynamics (CED) it is common practice to choose freely an arbitrary gauge condition with respect to a gauge transformation of the electromagnetic potentials. The Lorenz gauge condition allows for the derivation of the inhomogeneous potential wave equations (IPWE), but this also means that scalar derivatives of the electromagnetic potentials are considered to be unphysical. However, these scalar expressions might have the meaning of a new physical field, S. If this is the case, then a generalised CED is required such that scalar field effects are predicted and such that experiments can be performed in order to verify or falsify this generalised CED. The IPWE are viewed as a generalised Gauss law and a generalised Ampere law, that also contain derivatives of S, after reformulating the IPWE in terms of fields.
I. INTRODUCTION
In general, the Maxwell/Heaviside equations, completed by the Lorentz force law, are considered to be a complete theory for classical electrodynamics [9] . In differential form these quations are:
∇× E + ∂ B ∂t = 0 Faraday law (3)
The electromagnetic fields E and B, and an extra scalar expression S, can be defined in terms of the electromagnetic potentials, Φ and A:
In terms of the potentials and expressions S, the Gauss law and the Ampère law are:
The Maxwell/Heaviside equations are invariant with respect to a gauge transformation, defined by a scalar function χ:
A −→ A ′ = A − ∇χ (11)
E −→ E ′ = E (13)
because the electromagnetic fields E and B are invariant with respect to this transformation, and the Maxwell/Heaviside equations do not contain partial derivatives of S. This means that for each physical situation there is not a unique solution for the potentials Φ and A, because a particular solution for Φ and A can be transformed into many other solutions via an arbitrary scalar function χ. From the set of all equivalent electromagnetic potential functions, one can choose freely a particular subset such that these potentials satisfy an extra gauge condition, such as
which is known as the Lorenz condition [8] . For potentials that satisfy S = 0, equations (8) and (9) become:
which are the inhomogeneous potential wave equations (IPWE). Well known solutions of these differential equations are the retarded potentials, and in particular the Liénard-Wiechert potentials [7] [21]. These solutions can be further evaluated and phenomena like cyclotron radiation and synchrotron radiation can be explained by these evaluations of the IPWE. It is necessary to prove that the retarded potentials satisfy the Lorenz condition [19] , and this is this case. However, other solutions than the retarded or advanced potentials exist.
A very different philosophy is to regard the IPWE as generalised Gauss and Ampère laws. In the spirit of J.C. Maxwell, who added the famous displacement term to the Ampère law, one can add derivatives of expression S to the Maxwell/Heaviside equations:
When these extra derivatives of S are likewise added to equations (8) and ( Oliver Heaviside did not like the abstract electromagnetic potentials and he preferred the concept of observable fields. Therefore it is also in the spirit of Heaviside to assume that S can cause observable field effects as required by a testable theory, and such that the Lorenz condition has only meaning as a special physical condition similar to: 'the electric field is zero'.
Next, the induction of scalar fields is discussed, followed by the derivation of generalised force/power theorems in order to predict the type of observable phenomena attributable to the presence of scalar fields.
II. THE INDUCTION OF SCALAR FIELDS
Considering the definition of S (S = −ǫ 0 µ 0 ∂Φ ∂t − ∇· A), one might design an electrical device such that factor ∂Φ / ∂t or factor ∇· A is optimised, and such that these two scalar factors do not cancel each other. With ∂Φ / ∂t we can associate systems of high voltage and high frequency, such as pulsed power systems. With ∇· A we can associate a source of divergent/convergent currents, which is similar to the induction of a magnetic field by rotating currents, B = ∇× A. For instance, a spherical or cylindrical capacitor can show currents with non-zero divergence/convergence. If the capacity is high, then we can expect a high ∇· A, since strong currents need to charge/discharge the capacitor. If the capacity is low, then a higher factor ∂Φ / ∂t can be expected, since then it takes less time to charge and discharge the capacitor to high voltages.
Electromagnetic fields are of static or dynamic type. Considering the inhomogeneous field wave equations: 
Since S satisfies wave Eq.(24), also the charge density ρ and current density J are wave solutions, however these wave solutions also have speed c. There are also wave solutions of charge/current density with speed less than c, in case the electric field (and/or the magnetic field) and scalar field are not zero. Conclusion, a scalar field S can be induced by a dynamic charge/current distribution.
III. GENERALISED POWER/FORCE LAWS
First, a source transformation is defined in order to generalise the standard electrodynamic force and power theorems:
This source transformation transforms the Maxwell equations into the generalised Maxwell equations. The electrodynamic power theorem and force theorem are given by:
Next, the left hand side of these theorems is transformed:
The power theorem and force theorem are transformed into:
The new terms in these theorems need to be interpreted. The generalised Poynting vector is: P = E× B − ES. The power flow vector ES belongs to a new type of vacuum wave, and by setting B = 0 we can deduce the following wave equations from the generalised Maxwell/Heaviside equations:
The solution of these wave equations is a longitudinal electro-scalar wave, or LES wave.
The term S 2 represents the energy density of scalar field S. The interesting term
S can be interpreted as the applied power by means of static charge ρ and a dynamic scalar field S. The new force term JS is a longitudinal force that acts on a current element J. Also new magneto-scalar stress terms appeared in the force theorem. The scalar field is like a scalar form of magnetism: it acts on current elements and it interacts with the electric field in vacuum. The derivation of these theorems was already published in [19] , by means of the biquaternion calculus [4] . 
and the field energy density is:
which is in agreement with the defined power flow ES and the energy density of the electric and scalar fields, to [19] .
In [14] a so called Coulomb wave is described by Tzontchev, Chubykalo and RiveraJuárez: a longitudinal electric wave. According to their measurements the Coulomb interaction is not instantaneous, but it has a finite speed which is approximately c. A Coulomb potential can be decomposed into an integral sum of electric potential waves [20] that all have speed c. The gradient of one such an electric potential wave is a longitudinal electric wave. The integral sum of all longitudinal waves constitutes the Coulomb electric field. As a consequence, a variation in Coulomb potential spreads with velocity c, for instance during a discharge. Since the differential with respect to time of one such an electric potential wave is a scalar field wave, there is a possibility of a hidden energy flow connected with the charge in the form of longitudinal electro-scalar waves.
B. Longitudinal electrodynamic forces
Longitudinal electrodynamic forces have been observed in several experiments, for example exploding wire experiments by Jan Nasilowski [12] and Peter Graneau [3] . According to Graneau, the pressure due to longitudinal forces would be substantially greater than the pinch pressure. Assis and Bueno [1] showed that Ampère's force law cannot be discriminated from Grassmann's force law for current elements, for any closed current circuit. S. This static charge power source is a remarkable prediction by the theory. One should look for power conversion that involves static charge rather than dynamic currents, for instance charged objects that radiate LES waves or that show changing electric field energy. Although rumours exist that this actually has been achieved, the author is not aware of any published scientific experiments with respect to this effect. 
